Stimulation of renin secretion by NO donors is related to the cAMP pathway.
This study aimed to characterize the cellular pathways along which nitric oxide (NO) influences the secretion of renin from the kidney. Using the isolated perfused rat kidney model, we found that the NO donor sodium nitroprusside (SNP) (1-30 mumol/l) induced a prompt, concentration-dependent fourfold increase of basal renin secretion. The membrane-permeable cGMP analogs 8-bromo-cGMP and 8-(4-chlorophenylthio)-cGMP (8-pCPT-cGMP; each 5-50 mumol/l) inhibited basal renin secretion and attenuated the stimulation of renin secretion by SNP. Conversely, the renin stimulatory effect of SNP was enhanced in the presence of the G kinase inhibitor Rp-8-CPT-cGMPS (10 mumol/l). The renin stimulatory effect of SNP was amplified in nominally calcium-free perfusate and was abolished in the presence of angiotensin II (1 nmol/l). Renin secretion stimulated by SNP was clearly attenuated by the A kinase inhibitor Rp-8-CPT-cAMPS (25 mumol/l). These findings indicate that the renin stimulatory effect of NO donors in renal juxtaglomerular cells cannot be explained by activation of G kinase and is also less likely to be causally related to the regulation of renin secretion by calcium. Because A kinase activity is required for the stimulation of renin secretion by SNP, it appears as if the renin stimulatory effect is causally related to the cAMP pathway controlling renin secretion.